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ELECTROMETRIC TITRATION OF IODATE, BROMATE, 
CHLO RA TE AND FERRI CYANIDE WITH 
TITANOUS SULFATE 
W. S. HENDRIXSON 
(!. Amer. Chem. Soc., r923, 45, 2or3-2or7.) 
Iodate, bromate, chlorate may be titrated electrometrically with 
titanous sulfate at the ordinary temperature to an accurate end-
point. There is no necessity to titrate back an excess of the 
reducing agent. The iodate is titrated best in sulfuric acid so-
lution. There is a rise in potential at the beginning of about 0.25 
volt, after which the voltage remains steady till the end-point is 
reached, when the voltage drops sharply to about 0.3 volt. The 
change is represented by the equation 5Ti2 (S0.) 3 +2HI03 +5H2-
S04=10Ti(S04L + 6H20+1 2 • If more titanous sulfate is 
used after this end-point is reached, the E. l\L F. falls slowly to 
about 0.1 volt lower, and there is a sudden drop of another 0.1, 
which indicates the completion of the reaction, Ti2 (SO 4) 3 + 
I 2 +H 2S0 4=2HI+2Ti(S0 4 ) 2 • Bromates may be titrated 
in either sulfuric or hydrochloric acid solution. In either acid there 
is a sharp rise of about 0.3 volt on starting the titration, after 
which the potential remains practically steady for some time; it 
then falls rapidly about 0.2 volt followed by about 0.1 volt slowly. 
After this there is a sudden drop of about 0.8 volt which occurs 
at the end-point. The end-point may be taken at either sharp 
drop, but in the presence of hydrochloric acid the first sharp fall 
in potential is obscured. Chlorate may be titrated in either sul-
furic or hydrochloric acid. There is a sharp rise of about 0.5 
volt with the first few drops of titanous sulfate, and the voltage 
then remains practically constant till the reaction is complete, 
when it falls suddenly about 0.8 volt. Ferricyanide is titrated in 
the presence of sulfuric acid and gives a sharp end-point. It may 
be estimated as accurately as any other form of ferric iron. In 
all cases the results by these methods are extremely accurate. 
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